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Abstract
Acoustic indices are an emerging tool for the remote assessment of
habitat health. Our research focused dually on an understudied habitat
type and disruptive geophonic phenomenon. We collected
environmental data and designed a novel acoustic index to (1) identify
rain from sound recordings and (2) better understand the drivers of
acoustic variability in a tidal river estuary. Our findings suggest
biophony (animal generated sounds) is tied to environmental, lunar,
and tidal cycles, as well as time of day.

Conclusions

Results
Multiple variables were predictive of acoustic variability (Figures 1, 3). Descriptive
statistics are presented in Figure 4. Multicollinearity was addressed by removing
redundant independent variables with the exception of time of day.
Figure 1. Box
plots of total
call count
aggregated
by time of
day. Dawn
and dusk
choruses
appear
around hours
5 and 19
respectively.

Introduction
Acoustic indices are composite measures that describe variation in
sound frequency and amplitude to characterize features of terrestrial
soundscapes. The tidal river
estuary chosen for this study, an
Audubon designated Important
Bird Area, offers a unique set of
challenges for the developing
field. Among these are disruptive
geophony (wind and rain), dramatic
tidal cycles, and the amplification of
anthrophonic (human generated)
sound over water. We use these
challenges as platforms to investigate sources of variability and
volatility in conventional acoustic indices in this coastal habitat.
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Figure 2. Juxtaposed
spectrograms with and without
rain (from top to bottom). Inset
shows an eagle call. Rain
scores for any given set of
acoustic clusters were
computed using the equation,

where scores approaching 1
indicate higher likelihood of
rain. Rain scores were then
combined with relative humidity
data to more accurately identify
rainy hours. Preliminary
sensitivity tests suggest
improved accuracy compared
with a local weather station.

Objectives
zz

● Characterize the soundscape of a tidal river habitat using raw call
counts and conventional acoustic indices
● Identify the primary correlates of temporal variability
● Design a novel acoustic index to automate recognition of rain, the
most common source of disruptive geophony

Our ecoacoustic analysis suggests a rich diversity
and prevalence of bird calls in the tidal river habitat.
Fluctuations in our call count index tied to time of
day as expected, but also positively correlated with
temperature, rainfall, and moonlight, and negatively
with barometric pressure, tidal height, wind speed,
and anthrophony (as estimated by BGN). The
Acoustic Complexity Index (ACI), however, was
notably skewed by a large group of heavily rain
dependent outliers. Additionally, the same defining
characteristic that made rain a confounding factor in
multiple indices also allowed us to design a novel
index to identify rain in biophonic audio clusters.

The Kaleidoscope Pro cluster analysis data that
helped us construct our call count and rain index
are two steps removed from the real world
phenomena that we aim to characterize. In the
future we anticipate more headway from dealing
directly with raw acoustic data and creating our own
modes of acoustic data analysis from the ground
up. For instance, the field may benefit from a more
discerning index that better separates biophony
from other discontinuous acoustic signatures like
wind and rain.
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Coef.
Figure 4. Descriptive
statistics median (Q1,
Q3). AWeighted is a
relative measure of
sound amplitude
modeled after the
human ear. BI
(Bioacoustic Index) and
MFC (Mid-Frequency
Cover) measure sound
amplitude in biophonic
frequencies. ACI
(Acoustic Complexity
Index) measures
temporal variability in
frequency and
amplitude. BGN
(Background Noise)
measures repetitive
background noise.

Methods
● We deployed a Wildlife Acoustics recorder in a forested peninsula
neighbouring the confluence of two tidal rivers in Machiasport,
Maine. Continuous audio data were collected in four week-long
intervals over the summer and batched in hour-long intervals
● Weather and tidal measurements were taken from a SensorPush
monitor, a local weather station, and a novel rain index
● We used the computer software Kaleidoscope Pro and R to perform
basic cluster, SPL, and acoustic index analyses
Figure 3. Linear regression of selected
model for total call count. R-squared =
0.5464. BGN is an acoustic index that
estimates background noise.
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